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Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 
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• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



FIG. 2A 



l^ 5 

21 



I 



W 



in 



FIG. 2B 




FIG. 2C 




> 33 I W 




' I I H ill K ,^ 




V 

31 



■37 



ETHYLENE GLYCOL 
AMMONIA 



FIG. 2D 



ETHYL ALCOHOL 
HMDS HEPTANE 



tut 



M 



w 



21 



FIG. 3 



34b 




EXHAUST - 




54 



VAPORIZER 



53 



51 



GAS MASS 
FLOW 
CONTROLLER 



LIQUID MASS 

FLOW 
CONTROLLER 



T 

52 



CARRIER GAS 
(N 2 , NH 3 , etc.) 



SOLVENT 

(ETHYLENE GLYCOL, etc.) 



FIG. 4 



S1 



SWITCH THE VALVE TO 
EXHAUSTING SIDE TO EXHAUST 
THE MIXED GAS 



S2 



CARRY WAFER INTO A TREATMENT 
CHAMBER 



S3 



SWITCH THE VALVE TOTREATMENT 
CHAMBER SIDE 



S4 



INCREASE A MEAN 
CONCENTRATION OF SOLVENT 
VAPOR 



S5 



SWITCH THE VALVE TO 
EXHAUSTING SIDE 



S6 



CARRY WAFER FROM TREATMENT 
CHAMBER 



FIG. 5 



TO 

LU 

q: 
z> 
i- 
< 

LU 
CL 

LU 
H 

a: 

LU 

< 



TEMPERATURE 

; 












! CONCENTRATION 


— ^-A = 1- ^ 



B 



TIME 



FIG. 6 



OQ 

OL I— 
<< 

> cr 



UJLU 

oo 

coo 



CARRIER GAS 
(N 2 , NH 3 . etc.) 



61 



i no CHAMBER 
N 62 | (AGING UNIT) 



MASS FLOW 
CONTROLLER! 



MASS FLOW 
CONTROLLER 



s 



SOLVENT 
(ETHYLENE GLYCOL, etc.) 





EXHAUST 



o 
o 

o 

o 
o 



QQ|QQQ. 
64 



FIG. 7 



CARRIER GAS 
(N 2 , NH 3 . etc.) 



CHAMBER 
(AGING UNIT) 



i 62 i BUFFER 



MASS FLOW 
CONTROLLER 



s 



.-71 
,66 



NH, 



63- 



65- 



SOLVENT 
(ETHYLENE GLYCOL, etc.) 



o ^ 
o 

o 

o° flflfiflOfl 



64 



67 




EXHAUST 



FIG. 8 




TIME 



FIG. 9 



8 

t 



CARRIER GAS 
(N 2 , NH 3 , etc.)" 



62 L 



CHAMBER 
(AGING UNIT) 



81 




EXHAUST 



NH, 



63- 



65" 



SOLVENT 
(ETHYLENE GLYCOL, etc.) 



o° QQQQQQ 



64 



200 




FIG. 11 




\J7 

36 

NH 3 GAS 

ETHYLENE GLYCOL 
L VAPOR 



FIG. 12 



I 



i ! 
i ! 



135 



141 134a 



140 A 




143a 
ETHANOL BATH 



143b 
HMDS BATH 



CONTROLLER 

S 

144 



FIG. 13 



140C 




FIG. 14 



VALVE 
OPEN/CLOSE 

ON 

ETHANOL 

OFF 



ON 

HMDS 

OFF 



ON 

HEPTANE 

OFF 



FIG. 15 




CONTROLLER 

V 

144 



FIG. 16 



152 




FIG. 17 




FIG. 18 




FIG. 19 




FIG. 20 




FIG. 23 




20c 



^1 




25 



m 



20b 



w 



FIG. 




FIG. 24B 



ETHYL ALCOHOL 
HEPTANE 



i r 



75 



W 



FIG. 25 




27a 



FIG. 27B 



FIG. 27D 



IT 



331 



W 



n r 



331 



T 

W 



FIG. 27C 




361 



I 



ni r 

) w 
331 



FIG. 28A 



v zzzzzzzzzz z £\zzzzJzzzzzzz 7, 



ETHYLENE GLYCOL 



FIG. 28B 



374 



373a 



I" 



372 



W 




371 



373a 373b 373c 

:i i] 0 



FIG. 29 



IZ.-;-~ZJ 442 




FIG. 30A 




464a 



FIG. 30B 



461 




zzzzzzzs 



-450 

f-^453a 
. 453b 



FIG. 30C 



461 




450 



453a 



V 453b 



FIG. 30D 



S2 




462 



S2 




462 



^igzzzzzzzzzzzzzz 





462 



fl Hi [H" 453a 

ljF-453b 



FIG. 31 



TIME FROM MIXING 
TO DISPENSING 


CONDITION OF 
FILM QUALITY 


SURFACE 
UNIFORMITY 

(%) 


1MIN 


O 


10% OR LOWER 


2MIN 


O 


10% OR LOWER 


3MIN 


O 


10% OR LOWER 


4MIN 


O 


10% OR LOWER 


5MIN 


O 


10% OR LOWER 


6MIN 


O 


10% OR LOWER 


10MIN 


X 


20% 


30MIN 


X 


40% 



<1 



FIG. 32 




571 572 




FIG. 34 




~565 



584 



FIG. 35 



501 



510 



513- 
512< 



515 

l 



514 ( W 

V 7ZZZZZZZZZ A \ZZZZZZ2ZZZZZ7, 



-4 




NH 3 GAS 



520 NH 4 OH 



FIG. 38 




FIG. 39 




FIG. 40 



646 



640 



647 



644 (644a)- — f 




644 (644c) 
644 (644b) ( 



648a 648b 648c 



642a 



FIG. 41 

4 




FIG. 42 




FIG 



45 



693e 



693d 



693c 



693b 



693a 



692 



640 



695 CASE 



Z 




r' 



630 

620 
696 



-694 



691 



